water law in China, with particular focus on Yunnan Province. In Yunnan, the principles of equilibrium, reciprocity, and duality in Chinese customary law would improve the equity and efficiency of water rights distribution, allocation, and dispute resolution. Currently, under China's Constitution and 2002 Water Law, the lack of defined rights, poor implementation of rights, lack of system-wide coordination and consistency, and inadequate understanding of natural environmental flow regimes plague China's water governance. In addition, China's Water Law relies on a dispute settlement procedure that does not resolve the large degree of ambiguity and insecurity in water rights. Modern-day water allocation problems in Yunnan, as well as the region's rich ethnic diversity and customary laws, offer an opportunity to apply customary law to strengthen the local relevancy, consistency, and validity of water governance. In addition, the customary law of ethnic minorities in Yunnan is consistent with the Han majority's traditional approaches to water management. Further, China's autonomous regions and ethnic minorities hold modest statutory authority over resource management. This provides an opportunity to investigate the role of customary environmental law in improving the equitable and environmentally sound distribution of water resources. In general, ethnic environmental customary law provides a counterweight to the heavy topdown approach to water management and to a political dialogue that devalues local knowledge and ecological needs. Overall, it affords a framework for public participation in water allocation planning and supports the development of a pluralist approach to living within the ecological limits of a river.
OVERVIEW
This paper begins, in Section I, by presenting the intense exploitation of water resources for economic development, and the challenges to equitable, effective, and ecologically beneficial water allocation. It identifies, in Part A, the lack of definition for water rights, in Part B, the lack of attention paid to local conditions and environmental flows leading to inconsistency within and poor implementation of allocation plans, and in Part C, a dispute settlement institution that is insufficient to reduce ambiguity and insecurity in water "rights." Section II illustrates how the core concepts of environmental customary law, namely equilibrium, reciprocity, and duality, complement existing statutes in addressing these challenges. Section III demonstrates that China's national laws governing autonomous regions provide opportunities for greater participation of ethnic minorities in water resources management. Section IV concludes that environmental customary law, particularly in Yunnan Province, offers principles that could improve the equitable, efficient, and ecologically sound allocation of water in China.
I. CHALLENGES IN WATER ALLOCATION
China has a naturally low per capita water supply that is exacerbated by industrial consumption and pollution. 7 China's per capita renewable water resources are 2,139 cubic meters per year, per person.
8 This is roughly a fifth of that of the United States, 9 and twenty-eight percent of the global average. 10 In China, one-quarter of the population, or roughly 320 million people, lacks access to safe drinking water, 11 and two-thirds of cities face increasing water scarcity. 12 The country currently faces a water shortage of 40 billion cubic meters annually. 13 Industry accounts for roughly one-quarter of China's total water consumption and takes between four to ten times more water per unit GDP than other comparably competitive national economies.
14 Water intensive mining, coal processing, and hydropower development account for the largest proportion of industrial water consumption. 15 According to its recent 12th Five-Year Plan, the Chinese government plans to expand installed hydropower capacity from 200 Gigawatts in 2010 to 420 Gigawatts by 2020, 16 which would likely stop the flow of many of the country's rivers. 17 Further, pollution from agriculture, industrial, and domestic sources has exacerbated the unavailability of water. From 2000-2009, the amount of accessible water in China decreased by thirteen percent. 18 In the first half of 2010, almost one-quarter of China's surface water was so polluted that it was not useable for even industrial purposes, and less than half of the total water supplies were drinkable. 19 
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Id. [Vol. 15 With its large population and highly polluted water system, China is facing increasingly inadequate access to water. 20 This places a heavy burden on China's water governance system to effectively allocate water to meet diverse human and ecological needs. Under its Constitution, Basic Laws, and 2002 Water Law, however, China's centralized control of water resources has led to a general loss of local legitimacy, as a result of insecure and poorly-defined rights, vague and irrelevant allocation plans that do not recognize environmental flows, and poor dispute resolution mechanisms. The following sections describe these problems in more detail.
A. Water Rights
China's laws give ownership of all water resources to the State.
21 When distributed at a local level, however, these rights become arbitrary and inconsequential. Id., at art. 10.
25.
Id., at art. 3.
over water resources for the purposes of development and use 26 notwithstanding any departmental rules from the Ministry of Water Resources or local rules from cities and provinces. 27 The central government permits the use of State-owned water by approving allocation schemes and total quotas of water for abstraction by region. 28 Based on these schemes, sub-regional governments formulate annual water use quotas. 29 In addition, the National People's Congress (NPC) enacts "Basic Laws" that govern criminal, civil, State, and other offenses, some of which relate to water management. 30 As the executive body of the NPC and its Standing Committee, the State Council enacts administrative regulations to carry out national water law. The State Council controls the way in which either the regional Competent Department of Water Administration (CDWA) or the appropriate Basin Management Institution (BMI) manages permits and payments for the use of water. 31 According to their share of water, the CDWA or BMI grant the right to withdraw water directly from rivers, lakes, and underground aquifers to individuals, farmers, or entities within a district. 32 ii. Water Rights: Poorly Defined, Insecure, and Irrelevant Unfortunately, water abstraction rights are not clearly defined at any level of governance. 33 At the river basin level, there are discrepancies over return flow requirements (i.e., whether rights afford abstraction pending return or rights to complete consumption) and the duration of rights.
34 At the permit-trading level, confusion exists over who holds water entitlements and what those rights entail. 35 For instance, conditions placed on water entitlements, such as the seasonal sharing of water, are ambiguously defined. 36 In addition, there are few rules against changes to water rights. 38 Ultimately, from regional to farmer levels, despite firm central authority on paper, there is "broad discretion in terms of decisions affecting what water will be available under an entitlement" in any year. 39 The result is poorly defined, insecure, and often irrelevant water rights.
B. Allocation Plans
The State government's lack of public consultation on water needs and its inadequate recognition and understanding of watershed environmental flow requirements impair the implementation of its regulatory schemes. 40 In addition, the limited publically available information on the process of annual allocations or monitoring of water abstractions exacerbates this problem.
i. Lack of Public Consultation Results in Weak Compliance
Under the State Council, the National Development and Reform Commission (NDRC), the Ministry of Water Resources (MWR), and the CDWA control the macro-allocation of water and its use through a quota system. 42 These State entities first plan the long-and medium-term supply, demand, and allocation of water in river basins. Then, sub-regional levels of government (i.e., the CDWA at the county level or BMI for designated "major" 43 rivers and lakes) develop mid-and long-range plans for water use, allocation, and in-stream flow that must be consistent with the State basin plans. Based on the State-approved basin allocation scheme and predicted annual income of water, the sub-regional levels of government create annual plans specifying water use. 44 Finally, following the total quantities approved for allocation, provincial departments and industry administrators integrate economic and technological conditions with existing water use quotas to determine annual industrial sector water 38 .
Id quotas. 45 The State also authorizes any allocation plans between BMIs and either provinces or autonomous regions. 46 In addition, the Water Law states that at each level of government, departments of environmental protection must develop water function zones that are consistent with the central government's comprehensive plans for designated major rivers and lakes. 47 The administrative department of the relevant BMI and the departments of water administration and environmental protection at the appropriate level of government must draft the functional plans for non-major rivers and lakes for State Council approval. Thus, the result of these plans is a unified system of control for water allocation, as specified under Article 47.
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Although China's State institutions provide convenient platforms to define water law and manage increasing demands from competing users, they move authority from local institutions, where much of customary water law is currently embedded, to centralized institutions.
49 As a result, State level decision-makers and local level water users are less likely to identify with, understand, or respect each other's needs. 50 Indeed, the lower the sense of identification between the decision-maker and a group of water users, and the more limited influence a group of users has on the creation of rules, the weaker the compliance and enforcement of these rules.
51
In Yunnan, public participation in water allocation planning and resource decisions is particularly low. As early as 1000 years ago in the Nu River valley, in what is now Yunnan Province, people developed systems of resource use and economic production that supported evolving humannature relationships. 52 In this region, however, a history of power relations has limited the participation of ethnic minorities in water management decisions. 53 56 In 1954, the valley was named the "Nu River Lisu Ethnic Minority Autonomous Prefecture" and the exploitation of local capacity was coupled with a devaluation of local knowledge and culture that continues to characterize too many development programs in China. 57 Gradually, the ethnic people of the Nu River valley internalized the mainstream perspective that their customs and practices are "backward" and in need of modernization. Subsequently, the central government has applied this rationale to justify its exploitive relations in the management of natural resources. 58 ii. Lack of Understanding of Environmental Flow Realities Leads to Weak Direction
As a result of i) insufficient understanding of environmental flows and ii) inadequate public participation, not to mention lack of coordination between ministries responsible for legal drafting, the NPC passes water regulations that at worst, conflict with those that other ministry authorities have drafted, 59 or more frequently, create vague rules to follow. Too often, water resources schemes and allocation plans share little or no connection because they do not reflect a thorough understanding of a river basin's hydrological regime. 60 The 2002 Water Law requires the State to conduct river basin level strategic, multi-purpose planning (Article 14).
61
These strategic plans include both a "comprehensive" and "special" plan. Both special and comprehensive plans regulate flood prevention, irrigation, water supply, hydropower generation, and fisheries (Article 14) 62 while the natural water regimes of rivers, lakes, and wetlands in China "are not well understood." 63 In addition, the rate at which economic development and the alteration of watercourses is occurring in China makes it more difficult to determine the hydrological or ecological baseline and environmental flow regime of a watershed. 64 Thus, China's allocation schemes do not reflect the impact of water abstraction or developments, such as hydropower dams, on the total quantity of water available for allocation. Not surprisingly, allocation schemes within a basin often do not agree on the total volume of water available for distribution. 65 Thus, local governments grant individual permits not on the basis of the volume of available water, or in relation to an environmental flow regime, 66 but on an ad hoc, case-by-case basis.
67
Thus, allocation plans are viewed as recommendations or aspirational targets, rather than regulatory requirements, and their true application is limited.
68
In addition, China's Water Law prioritizes water for both urban and rural domestic use before, in descending order, use in agriculture, industry, and the environment. 69 This ensures that water is not being allocated to support the environmental requirements of a river. 70 Furthermore, the allocation of water resources to industry and hydropower generation resulting in insufficient environmental flows exists within a "trajectory of local political relations." 71 In Yunnan Province, public participation in water resources management has not been encouraged, but, more accurately, actively denied. During the early years of the People's Republic of China, the central government exercised control over Yunnan's resources and transformed the Nu Valley. 72 From the 1950s to the 1980s, Yunnan faced "[t]he largest period of destruction in the history of China's forests," roughly 27 million cubic meters annually. 73 In addition to the increasing frequency and severity of mudslides in this mountainous region, drought has become an issue. Partly in response to the intensity and duration of droughts, the government has proposed thirteen dams on the Nu River. 74 Today, water allocation for large hydropower dams fosters a paternalistic and non-participatory relationship between local governments and the local people, and an expectation that ethnic 64 .
Interview with Yu Xiaogang (July 15, 2010) (on file with author minorities' needs be met through government generosity. 75 There is a saying in Western China, "xidiandongshu" (Western power goes East), in which the political and economic centers of the East siphon resources and decision-making capacity from the West. 76 Centralized authority in China provides the power to manage water resources without committees and inquiries. 77 Clearly, the 2002 Water Law is limited in its ability to ensure in-stream flows and promote stability in water use, and does not acknowledge the diverse interests in water or the importance of local environmental flows.
C. Dispute Settlement
In Yunnan, inadequate access to water has led to disputes of various forms. Frequently, rural water disputes involve many people with different interests; they arise among farmers, as well as between farmers and water administration authorities. 78 For example, conflicts arise between the water management units that maintain water "conservancies" (storage) and the water users who pay conservancies for entitlements.
79 Such tension is exacerbated by an attitude held by farmers that water for irrigation is a naturally occurring resource and one for which they do not feel obliged to pay the real price. 80 Systemic problems in dispute resolution incapacitate mechanisms to address adverse effects on water entitlements and compound already insecure water rights. 83 Nine rivers dried up and thirty reservoirs ran empty, leaving 8.67 million people and at least 1.5
75.
Id one water expert stated that the current drought would not be a problem under sound water management throughout the country. 86 This expert stresses that drought is a problem because of the low priority placed on the public interest in water management, because it does not generate revenue. 87 To address the drought, however, the province plans to invest 100 billion Yuan (16 billion USD) in the construction of water conservancy infrastructure by the end of 2015.
88 Also, the national government plans to "invest 4 trillion Yuan ($612 billion) in water conservancy projects over the next 10 years."
89 Large engineering projects and water storage efforts designed to solve water shortages have frequently led to conflicts over how the water should be used. 90 Project-initiated forced resettlement has also resulted in conflicts. 91 Such conflicts are likely to increase with greater plans for engineered water conservancy infrastructure.
As well, in Yunnan's Lancang/Mekong River Basin, there is a conflation of investment and development, 92 where "[n]egotiated development benefits rarely trickle down to local communities or conservation." 93 In China, resettlement is generally considered to be a "development opportunity" rather than a cost of hydropower development. 94 This has caused tensions. Some scholars argue that resource control in Yunnan is a means to "repress communities that threaten government power" and that "dams are a means to advance paternalistic and nationalistic development agendas." 95 Researchers have found that indigenous people in Yunnan face challenges similar to those faced by indigenous people in other parts of the world. These challenges include a reduced land base, which results in the disruption of land-use cycles, un-
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Leaders In addition to recent water shortages, disputes arising in Yuanmou and Nanhua Counties have frequently required the Chuxiong Water Conservancy in Yunnan to mediate. Over the past three years, dry weather has led to many disputes in Chuxiong City over the use and maintenance of water. 97 In the half a year from January to May 2012, twenty-two water disputes arose in thirteen villages and towns. 98 Of these, seven disputes are currently being mediated and fifteen were resolved through mediation. arises between different administrative offices must be resolved through consultation, and if not, by the next level of government. 103 According to Article 57, disputes between individuals and organizations must also be resolved through consultation. Failing this, resolution must be sought through mediation by the local government at or above the county level. 104 If the parties are unable to resolve the matter at this level, either party may initiate civil legal proceedings. 105 In all cases, until the dispute is resolved, no party may unilaterally alter the existing water regime. 106 Although alternative dispute resolution and mediation have a long history in China and are more rooted in Chinese tradition than litigation, systemic challenges limit the effectiveness of Articles 56 and 57 to resolve water allocation conflicts through mediation. 107 These challenges include the quality and authority of mediators, the settlement process, and the unequal power of disputing parties. The first main problem with "people's mediation" is the quality of mediators. The majority are retired workers or housewives who mediate on a part-time basis and receive meager allowances.
108 There is also no incentive for mediators to perform well.
109
Although mediators work under the supervision of judicial assistants of the local level people's courts, many judicial assistants have limited training themselves, and may not provide sufficient guidance to mediators. 110 The scarce time for judicial assistants to handle the court cases before them further limits the capacity of judicial assistants and mediators to perform their roles competently. 111 In response, the State Ministry of Justice recently promulgated a rule that emphasizes the training of mediators, reward mechanisms to improve the quality of mediation, and a commitment of more financial resources for people's mediation committees. 112 The increasing likelihood of conflicts resulting from water allocation, however, will require an even greater commitment to mediation to keep up with the demand.
103.
Water The second problem with people's mediation of disputes over water is that mediators often create "muddled settlements" that do not reflect a clear understanding of the facts or the law. 113 They tend to over-emphasize compromise, while not ensuring the proper remedies to those whose rights have been infringed. 114 Improved public participation in water planning would help to avoid disputes and alleviate the reliance on mediators whose capacity and understanding of the natural resource, and of people's legal rights, are limited.
Finally, people's mediators lack the substantive authority to enforce mediated agreements. Despite the considerable time and energy expended to help disputants reach an agreement, parties can simply refuse to comply with a mediated agreement. 115 To address this, the Supreme People's Court recently issued provisions that expressly provide that settlement agreements reached through people's mediation committees bearing the chops of the disputing parties be treated as civil contracts. 116 In addition, all new environmental legislation in China passed or amended since the 1990s includes provisions for "settlement by mediation" ("tiaojie chuli"), thus ensuring that bodies carrying out environmental mediation are protected from judicial review under administrative law.
117 Due to the capacity issues aforementioned, however, the length of time for disputes to be resolved remains lengthy and still rather uncertain. For those suffering adverse impacts from water allocations as well as those whose water rights are in question, justice delayed is often justice denied.
The Water Law states that the development of hydropower "shall" protect the ecological environment and obliges the State to compensate people who are involuntarily resettled as a result of state-constructed water projects. 118 The capacity of mediation is insufficient to deal with problems associated with water entitlements affected by hydropower development.
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II. HOW CAN ENVIRONMENTAL CUSTOMARY LAW IMPROVE WATER ALLOCATION?
A
. An Overview of Customary Law
Customary law in China has historically influenced water allocation. This influence is readily apparent in Yunnan Province, where the tradition dates back centuries. Customary law derives its binding force not through written agreements, but through sustained, established conduct that arises over time and which parties (states, in the case of international law, or individuals, in the case of domestic law) follow out of a sense of legal obligation or opinio juris.
119 Customary law is a source of law that exists distinct from agreements, recognized principles of law, and the academic literature on international law. 120 It is persuasive "not because it is backed by the power of some strong individual or institution, but because each individual recognizes the benefits of behaving in accordance with other individuals' expectations [given] that others also behave as [s/]he expects." 121 This contrasts to the term for law in China, which has two distinct meanings: more broadly, a "legal norm enacted or administered by the State," and more narrowly, the written normative document that the National People's Congress has adopted. 122 However, indigenous or ethnic groups in China have customary rights "based on tradition or culture, rather than written law, regardless of whether they are practiced by recognized indigenous people or not."
123
Environmental customary law deals specifically with the natural environment. Its connection to statute is depicted in the international context. International environmental treaties are a form of statute that not only codify customary law, but also contribute to the development of new customary law. 124 In general, customary and statutory laws inform one another. The "precautionary approach," also called the precautionary principle, is arguably an environmental rule that has reached the status of customary international environmental law. 125 Though not binding, the Rio Declaration first asserted precaution as a principle of international environmental law, and strengthened its stature as a normative principle of international customary law.
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Although there is a growing body of research that customary systems may be a source of wise resource management policies, to assume that customary law will produce sustainable development is blindly naïve. 127 Michael Soule asserts that the myth of moral superiority of indigenous nonwestern traditions is misguided, and "has led guilt-ridden Westerners to glorify the environmental ethics of non-western traditions."
128 He continues: "[s]ome indigenous people can provide excellent guidance, some not." 129 In addition, customary law may reflect unequal power relations, for example, the way water is distributed and managed between genders.
130
Environmental customary law of the indigenous ethnic minorities in China encompasses three principles: (i) equilibrium, (ii) reciprocity, and (iii) duality. It views human beings as part of the living ecosystem, such that "intangible knowledge, practices and innovations," and tangible biological genetic resources are interconnected. 131 
Customary law in Yunnan Province
Although not representative of all areas in China, Yunnan Province affords a unique opportunity to examine the potential for environmental customary law to inform and promote more effective and equitable water governance in China. In contrast to regions such as Xingjiang Province's Tarim Basin, the massive Yellow River in the North, the Karst formations in the Southeast, and the heavily urbanized areas along the East coast, Yunnan Province is historically a water-rich area in China and water allocation has received much less attention. Yunnan has not only a rich 125 history of customary law, but immense existing and potential hydropower exploitation, and recently, extreme water scarcity.
The Yungui Plateau and the Tibetan Plateau have the highest concentration of both ethnic minorities and environmental customary law in China. 132 Yunnan Province, whose name translates to "South of the Clouds," sits on the Yungui Plateau. Yunnan is known for its mild climate and rich biodiversity, which includes ninety-one percent of China's 981 edible fungi species, and 18,000 different plant species, representing sixty percent of the country's recorded varieties. 133 Within this rich biodiversity, Yunnan is home to twenty-four ethnic minorities, which comprise roughly thirty-one percent of the population, 134 including significant populations of Yi, Naxi, Bai, Dai, and Zang (Tibetan). 135 The water system of Yunnan province is "perhaps the most complex in all of China," including the headwaters of five major river systems: the Pearl, the Jinshua/Yangtze, the Lancang/Mekong, the Nu/Salween, and the Irrawaddy. 136 Yunnan contains over 600 tributaries and 221 billion cubic meters of water.
137

Ancient Han Chinese water law
Finally, ancient philosophical traditions in the Han Dynasty (206 BC-220 AD) have guided water management. These traditions are consistent with the general principles found in China's indigenous or ethnic customary law. Similarly, consistent with Confucian tradition, Han water governance traditions repeatedly refer to the need to respect and internalize customs rather than follow laws. The environmental customary law principle of equilibrium holds that the supreme state of human existence is in "equilibrium", balance, and harmony with nature.
139 Similar to environmental customary law, ancient Chinese legal thought is founded on the understanding of a "close interconnection between the human social order and the natural cosmic order." 140 This understanding was particularly important in influencing water ownership, distribution, utilization and administration. 141 
Water Rights
If water governance were rooted in the ethnic tradition of equilibrium, the allocation of water rights would ensure that human water needs are in balance with those of nature. Applying this principle, a standard abstraction right would be temporary and require that water be returned at sufficient levels of flow to ensure local river integrity and health. Asserting that both human and natural water requirements are of equal importance would not only promote in-stream flows, but also clarify existing uncertainty in China over whether water rights are indefinitely long or allow complete consumption.
In addition to environmental customary law, ancient Confucian philosophy dictates that harmony and unity must be maintained throughout the universe. In contrast with the competing Legalist tradition, Confucian philosophy emphasizes conduct guided by a sense of internal morality that respects this harmony, rather than by a set of external laws.
Ancient Han traditions also supported the protection of environmental flows. According to Confucianism in the Han Dynasty, the actions of the ruler in administering water resources must be "in harmony with the behaviour of nature and with the seasons."
142 Further, the upkeep and cleaning of waterways required laborers to maintain the "natural seasonal variations and requirements according to the natural order," 143 which in modern parlance would refer to environmental flows. In particular, with the expansion of Confucianism, the Emperor enacted an ordinance of waters in 111 BC, establishing the principle of "water equalization". 144 Under the water codes, ordinances and regulations, offenses were punishable. 145 One such water offense, "causing of inundations," classified as a "Pu-ching," was seen as a disrespectful action directed against established authority, whether family, clan, guild or Emperor. 146 Seen as an offense against the harmonious established order of the community, this category of crime brought heavy punishment and shame. 147 The gravity of the offense of causing inundations of water is thus evidence of the importance that ancient China placed on "equalization" or equitable distribution of waters.
According to this principle, upper riparian water users would be prohibited from blocking or monopolizing the resource. It would be possible to dam a minor branch canal for irrigation purposes for a short time where the land "is high and the water low." One general regulation of the Tang Dynasty stated, "[w]henever there is a major canal used for irrigation, where the water itself is low and the land is high, dams may not be constructed in the canal itself."
148 Applying this principle to modern governance, water allocation schemes would need to consider dam construction plans (with the goal of sustaining rivers), which they currently do not. Today, China is in the business of causing inundations that store and modify the flow of rivers. Although these inundations are authorized by the Central government, there is some irony that it may be acting against the harmony of nature, which the ancient rulers forbade.
Allocation Plans
The principle of equilibrium emphasizes harmony between different human interests. If centrally planned water allocation schemes incorporate the needs of diverse user groups, greater compliance with water laws and strategies is likely. 149 Customary law is, by definition, an inductive rather than deductive source of law. Rooted in what parties "believe and do," rather than "agree to do," 150 customary law circumvents the problems of implementation and enforcement that plague statutory law. This phenomenon has been described as follows: "if a minority coercively imposes law from above, then that law will require much more force to maintain social order than is required when law develops from the bottom 144.
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CURRIE, supra note 119, at 100. [Vol. 15 through mutual recognition and acceptance." 151 By incorporating user customs into resources management, lawmakers would increase the level of cooperation within, implementation of, and compliance with a management system. 152 Thus, environmental customary law would fortify the internal coherence and consistency of water law in practice.
Since customary law is rooted in what parties actually do or have done over a long period of time, it gives legal structure to a group's customs and reinforces a group's sense of responsibility and law-making power.
153 This is empowering. 154 If resource user groups apply traditional customs as a source of power within the dominant culture, they benefit from this reinforced sense of self. 155 In Canada and Australia, for instance, occupational groups involved in fishing and grazing seek the power that comes with their ability to interpret their own customs. 156 Recognizing customary law empowers users to take responsibility for a resource. Consequently, although multi-stakeholder platforms that assert equilibrium between user groups may increase the time required to create laws and regulations, they pay off with increased legitimacy, higher compliance, and lower enforcement costs.
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In Yunnan's Yungui Plateau, despite the weakening of ethnic customary laws, norms, and traditional values beginning in the 1950s, these still exist in remote ethnic group dwellings. 158 In addition, despite the effect of the Cultural Revolution from 1966 to 1976 on the practice of religious rituals, most indigenous communities adhere to their earlier norms of forest management. 159 Most of Yunnan's natural resources exist on territory that is governed by a range of customary institutions and rules and monitored and enforced by village chiefs, elders, and governors. 160 Although the effectiveness of these customary institutions depends on the "cultural identity and local resilience to external influences," 161 these institutions shape villagers' social relationships, attitudes, and technologies, which ensure the sustainability and collaborative management of natural resources. Ethnic communities with place-based spiritual practices use location to define their sense of identity, livelihood, and culture. Thus, 151 .
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environmental customary law in local communities in Yunnan is more deeply integrated into local community practice than statutory laws that protect the environment.
162
In addition, according to ancient Confucian China, authorities had a duty to ensure that water is spread equitably everywhere, without partiality.
163 Applying this to modern water management would support greater clarification of and equity in water rights. Today, the Chinese Supreme Court upholds this notion: Thus, the Confucian principle of equilibrium and harmony is consistent with modern Supreme Court jurisprudence in China.
Dispute Resolution
Through its emphasis on equilibrium, environmental customary law creates the ethic of the precautionary principle. The precautionary principle states that when faced with "threats of serious or irreversible damage, lack of full scientific certainty shall not be used as a reason for postponing costeffective measures to prevent environmental degradation." 165 Although not universal as a core element of international environmental law, the customary norm of precaution serves to prevent disputes such as those over scarce water.
By emphasizing the ideal of equilibrium between people and nature, environmental customary law in China supports values that prevent the loss of ecosystem integrity resulting in disputes. In addition, by focusing on the harmony between people rather than on individual rights, environmental customary law emphasizes personal liability and responsibility for the greater good. For example, it states that people must protect holy forests from being cut, not tread on grasslands in the spring, and, in order to preserve water for religious or worship purposes, not pollute plateau 162 which lead to litigation and dispute settlement, customary law depends on an internalized sense of obligation and responsibility, in this case, for the environment.
In addition, by basing legal requirements on the traditional cultures of local communities, reflecting their natural history, customs, and culture, environmental customary law improves the implementation of mediated agreements, particularly in areas dominated by minority groups. The pervasive failure of implementing mediation agreements in China suggests that the role that formal dispute resolution plays is to confirm the dispute rather than to solve it. Better application of customary law, however, would not only avoid water disputes in the first place but also improve the enforcement of mediation agreements. Although the mediation mechanisms to resolve water disputes under the 2002 Water Law are not sufficient, with guidance from the laws and traditions of ethnic minorities, this statute can be applied as a legal framework to improve water allocation and the maintenance of in-stream water flows.
ii. Reciprocity
The principle of reciprocity dictates that an exchange exists between humans and nature, and such an exchange must be respected. 168 Although statutory legal systems are rigid and favor predictability, they must incorporate flexibility and resilience to respond to the changing, unpredictable nature of the natural environment. 169 Environmental customary law offers this resilience, flexibility, and embeddedness, for example, to statutory allocations in the management of water. 170 It also supports adaptive management, which is particularly appropriate for the unpredictable and unstable characteristics of water. 171 the advantage over statutory law of not depending on codification or legislation. 172 Further, customary law applies the knowledge and adaptive capacity in interacting with nature 173 that traditional societies have applied throughout history, and informs the implementation of modern water law. 174 
Water Rights
Environmental customary law is adaptive in nature because it anticipates potential fluctuations in water supply and expressly mandates more conservative use of resources. This reduces ambiguity, enforcement problems, and future conflict. Specifically, customary law is helpful in regulating not "how much" (e.g., of fish or forest resource) a community should harvest, but "how." 175 It also offers "fine-grained" rules that facilitate modification and allow for feedback mechanisms to inform future practice. 176 
Allocation Plans
The advantage of customary law to ensure environmental flows lies in the extent to which it supports resilience. 177 Resilience is defined as a system's ability to adapt to changing conditions, and is increasingly the subject of study in management, law, ecology, and economics. 178 Like the process of adaptive management, resilient environmental customary law incorporates lessons from nature through a cycle of intervention, assessment, and adoption. 179 For example, recognizing that cyclones are an unpredictable reality in the South Pacific Ocean, the Samoan people adopted the custom of planting multiple crops with the expectation that some would be destroyed by cyclone damage. 180 This redundancy is similar to the custom of maintaining large forested areas, and provides resiliency: security against potential damage, adaptive capacity, and sustainability over the long-term. Despite being continuously amended, China's statutory law does not offer this resilience and responsiveness to natural unpredictability, nor does it incorporate long-term knowledge of local natural conditions. By asserting the reciprocity between nature and people, environmental customary law offers responsiveness to changes in water resource availability and promotes adaptive management 181 in its allocation. Resilience is not a feature of all customary law, and some wellfunctioning customary law systems collapsed when circumstance changed; however, having evolved over time with changes, the surviving ones exhibit resilience. 182 Since the world's ecological, technological, and social structures are changing at different and often increasing rates, water allocation that meets the needs of current and future generations must be capable of adapting to a wide range of future scenarios and conditions. 183 Generally, the customary law systems that are most likely to support resilience in management and meet increasing change have the following characteristics:
(i) A good historical record, oral or written, of the way the system has worked in the past under different environmental conditions, (ii) An effective procedural mechanism for making rule changes built into the system, (iii) A process that feeds information on current operations back into the rule modification process, (iv) Sufficiently finely-detailed rules that can be 'tweaked' without wholesale revision, and, (v) Rules that provide for a balance of rights and responsibilities relating to a wide range of ecosystem functions and thus that facilitate the negotiation of meaningful modifications. 184 Thus, careful application of the reciprocity principle in environmental customary law would improve the resilience of statutory water law, maintain environmental flows, and support water allocation planning in China.
iii. Duality Environmental customary law asserts "duality," that everything has a complementary opposite. This means that decision-makers can combine 181 .
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both traditional and modern approaches to water rights and allocation.
185
Environmental customary law houses traditional knowledge that supports viable ecosystems, which can improve and animate statutory law. In addition, recognizing customary law serves to protect this knowledge about ecosystems. In Canada and Australia, for example, attaching power to indigenous knowledge is the only incentive to ensure that this knowledge survives.
186
Water Rights
Environmental customary law in China would support statutory law by overcoming limitations in hydrologic and place-based knowledge that confuse the current regime. Customary law is viewed "like a scrapbook containing useful knowledge that can be incorporated into management systems."
187 Empirically derived indigenous knowledge for protecting water flows and water resources would thus inform the determination of hydrological limits to a river basin. Indigenous knowledge of a river basin over a long period of time prior to development, the protection of sacred sites, and an understanding of land-water interactions would establish a baseline from which water entitlements could be created to protect the ecology of the river. In addition, although environmental customary law is place-based, it is flexible and allows one specific environmental customary law to be applied in different places. Thus, customary principles in law would help define practices that affect both ownership and access rights to water.
188
Yunnan province is rich with traditional knowledge and place-based customary law that would support the definition of water rights in China. The natural history, geography, lifestyle, and religion of different ethnic groups in China's Southwest, including Yunnan, as well as those of Guizhou, Sichuan, Guangxi, and Chongqing, have generated distinct customs that inform farming practices and interactions with land and water.
189 Customary law not only applies to river basin protection, but also to forests, arable land, and community environmental protection. 190 In Yungui Plateau, where Yunnan is located, it provides place-specific clarification of the general principles of environmental customary law. In Yungui, environmental customary law takes the form of villager regulations or word of mouth. 191 Environmental customary law is applied in small areas and usually each minority has its own religious or village regulations.
192
Being place-based, it focuses on sacred places for worship that are in a convenient location, such as "at home, in the family garden, on a tree, at the family water well, on a rock nearby, or a small community sacred hill within easy walking distance." 193 The more localized the worship site, the closer the relationship it bears with the wellbeing of the individual or household.
194 Environmental customary law also forms around village sacred sites, of which there are at least ten major ones in Yunnan Province. For example, a sacred site in Humugu-napa in Jiantang Township, Shangrila partially overlaps with a Ramsar-protected wetland and provincially protected area. 195 The sacred site in Yubeng Natural village, Yuling Township is the most important regional sacred mountain in southwest China. 196 Customary law involves at least a dozen other sacred sites in Yunnan. 197 Customary protection of sacred sites and river features would improve the effectiveness of the definition of water rights and entitlements.
Allocation Plans
Environmental customary law also supports an approach to water allocation that modern statutory law would readily absorb. Specifically, customary law is applicable to the water allocation and transfer framework of the 2002 Water Law. The Water Law framework establishes a hierarchy of water rights: (i) regional rights, (ii) abstractor rights, and (iii) user-level rights. 198 In a regional allocation plan, the central government grants water rights to an administrative region that allocates its share among water abstractors or to a sub-region. 199 This provides long-term goals for water use and theoretically creates water reliability for different classes of users.
At the regional level, environmental customary law would be a source of information to determine long-term goals for water allocation and environmental protection. By applying the principle of duality, basin allocation plans would overcome insufficient attention to the hydrological requirements of rivers. This is accomplished by viewing the ecosystem (and its environmental flows) as a class of user, among industry, agriculture, and other groups of water users. The ecosystem itself, or indigenous users of environmental flows, would represent the ecosystem as a class of user. Further, in light of the fact that customary law may reflect unequal power relations, gender-specific needs would be included as a class of user. Thus, any formalization of water rights to protect traditional livelihoods and environmental flows would incorporate a mechanism for bringing in new users. 200 In this way, the allocation process at the regional or basin level would more accurately "identify . . . out of stream water requirements, including both volumes and reliabilities for supplying this need." 201 Thus, the general planning step to determine the appropriate scale of human water allocations would observe the hydrological and ecological regimes of a river basin (or aquifer) and occur before the distribution of water licenses or permits for human use and trading. 202 In this model, governments would determine the requirements for environmental flows prior to granting consumptive water uses and the associated conditions of these rights.
In considering the possible contents of water law, scholars have suggested that hydropower development corporations, which radically affect environmental flows and use public waters, be treated as users and, as such, subject to the provisions of the Water Law. 203 Thus under the 2002 Water Law, the allocation scheme would include abstraction permits and conditions for hydroelectric power production and water distribution. This would improve the coordination of water allocation for industrial uses, including electricity generation, with traditional uses such as agriculture, navigation, and fisheries.
Thus, the duality and flexibility of environmental customary law would support its use in developing the State's strategy for water allocation.
Dispute Resolution
In conjunction with the concepts of equilibrium and reciprocity, applying the principle of duality would reduce conflict over scarce water. Due to the high costs of enforcing water (compared to land) rights and the limitations in government agency capacity in rural areas, which still cover [Vol. 15 much of Asia, customary law has authority to be "as effective as State law as a basis for claiming water rights."
204 Based on local norms and community sanctions, customary law has higher internal consistency and authority. In countries with development conditions similar to those of China, such as Nepal and India, attempts to formalize rights over the use of water have often triggered conflict. 205 Theories of and experience with landbased property rights suggest that the use of defined property rights creates shared expectations and reduces conflict over resources. 206 Water, unlike land, however, is a fluctuating resource, and creating fixed expectations for it through property "rights" disregards the fundamental characteristics of the resource. 207 Instead, using local norms and principles, rather than rules, as a basis for claiming water rights would create greater flexibility in tenure arrangements and enable more peaceful water management. Customary law provides adaptive or flexible rules that unambiguously represent the required management practices and allocations required by local conditions, particularly where the resource is very variable.
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Although using customary law can be more effective than the application of land-based property rights to water, in Yunnan, customary law for water and forest resources are closely tied. One example of environmental customary law protecting the headwater forests of Ana Village in Chuxiong Prefecture, central Yunnan, has been famously immortalized in stone. From the year 1714 in the Qing Dynasty, it reads:
A man with a beard is respected (indicative of his seasoned age and rich experience). . . . A person with a beard and hair is like a mountain covered with forest and grass. . . . A mountain sheltered in forest and grass is like a person well clothed. A barren mountain is no different from a naked person, exposing its flesh and bone. An unsheltered mountain with poor soil painfully bears great resemblance to a penniless and rugged man. Even a pine tree or single bamboo grows thousands of leaves and branches, how can a mountain tolerate a treeless state? Yes, indeed, no one does not enjoy being amongst clean streams and green mountains. Everyone understands that only healthy green forest and fertile soil can nurture ever-flowing springs.
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None doubts the significance of those fundamental elements of nature such as soil, water, and fire. Yet, do we know it is the root of trees and forest that brings us water? It is for our benefit and fortune. Meanwhile, upon the order of the officials, our village has established a tradition of electing village forest guard since the time of Chi'ien-lung Emperor [Qing Dynasty]. Alas there have been so many generations of the old who have conscientiously protected our village's forests till today. Let us dare not to discontinue this tradition… 209 Thus, applying the customary law for forests and water would directly protect water resources. Being a holistic approach to land and water management, environmental customary law in Yunnan would thus reduce conflicts over water without clashing with forest management.
In addition to combined forest-water customary law, the southwest mountain region of China in Yunnan province is home to a "rich set of customary laws to protect water resources." 210 For instance, the Dai ethnic group in Nu Prefecture of Yunnan is closely related to the Thai from Thailand and practices a form of Buddhism that includes the protection of sacred forests and springs. The Dai are accustomed to living in hot valleys rather than in the mountains, and possess a long tradition of living near the water. In particular, they live in interconnected human-ecological systems of paddy-rice agriculture that hold irrigation as the centerpiece of their culture. 211 Recognizing this traditional form of water management would reduce conflicts in the area.
Further, by facilitating greater access to indigenous leaders, elders, and village committees familiar with mediation and negotiation over natural resources, the use of environmental customary law would improve the capacity, quality and expertise of mediators. 212 Not only would it support the acquisition of factual evidence, but it would also employ mediators who are familiar with the legal tradition of customary law. It would impose minorities in water management. Thus, China's Constitution and the Law of the People's Republic of China on Regional National Autonomy provide a framework in which the use of customary indigenous law may be applied to balance the top-down governance of water resources with stronger bottomup integration under the 2002 Water Law.
An analysis of environmental customary law in Yunnan and of ancient Han culture demonstrates that these traditions are place-based and contain a relatively good historical record for functioning forest and water ecosystems, are detailed but could be tweaked without wholesale revision, and provide responsibilities over a range of ecosystem functions (including headwater protection and environmental flows). What is less is clear is how those rights and responsibilities are maintained, internally, through a "sense of duty" by the local resource users, and possibly, as a last resort, by the penal code. It is also not clear from our understanding of the environmental customary law what the process for incorporating new information into rulemaking is and what the mechanism of changing the rules is. Despite these uncertainties in promoting resilience, environmental customary law provides a foundation for equilibrium, reciprocity and duality that would improve water allocation in modern China.
CONCLUSION
As a result of its large population, its uneven distribution of water resources, extensive pollution from industrial, domestic, and agricultural sources, and mounting industrial energy demands, China is facing increasing water scarcity. Indigenous and customary environmental law provides a basis for the first step of planning in the allocation of water rights according to the ecological limits of a river. China's water governance faces water rights that are poorly defined, insecure and irrelevant, allocation plans that lack recognition of local conditions and environmental flow regimes, which impair coordination and implementation, and dispute settlement that is unequipped to deal with water disputes effectively. The 2002 Water Law provides ample opportunity for this through incorporation of indigenous and customary environmental principles into the regional planning step of water allocations.
In particular, environmental customary law offers three general principles that statutory law may use to improve implementation: harmony or equilibrium, reciprocity, and duality. These three principles of customary law would help respectively reduce (i) water disputes, (ii) improve adaptive capacity and (iii) expand our understanding of the natural systems. In addition, incorporating indigenous knowledge and understandings of local
